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DETAILED ACTION 
Specification 

1 . The disclosure is objected to because of tine following informalities: the units 
used, for example in paragraph [25] did not print correctly in the specification as 
published by WlPO (see WO 2005/086528). A copy of the specification received 30 
August 2006 appears to indicate the missing units as "cm" in all instances. 

Appropriate correction is required. 

Claim Objections 

2. Claim 3 is objected to because of the following informalities: the units of current 
density did not print correctly in the claims as published by WlPO. A separate copy of 
the claims, also received 30 August 2006 indicate the units to be "mA/cm^" For the 
purposes of the art rejection below, of the art rejection below, the last line of claim 3 will 
read "between about 0.01 mA/cm^ and about 100 mA/cm^. 

3. Claim 3 objected to under 37 CFR 1 .75(c), as being of improper dependent form 
for failing to further limit the subject matter of a previous claim. Applicant is required to 

cancel the claim(s), or amend the clalm(s) to place the claim(s) in proper dependent 
form, or rewrite the claim(s) in independent form. Claim 3 is drawn to a method of 
manufacturing the speaker of claim 1 , wherein the method steps would not alter the 
structural limitations expressed in claim 1 . 
Appropriate correction is required. 
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Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl^ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Cho 
et al. (WO 03/033759 (759)) in view of Lee et al. (US Patent 4,868,447 ('447)) in view 
of Parrella et al. (US Patent 6,215,884 ('884)). 

Regarding claim 1, Cho teaches sound equipment (loudspeakers; '759 page 7 
lines 7-10) with a film-speaker (film loudspeaker; '759 page 1 line 23) comprising: a film- 
speaker unit comprising a piezoelectric film ('759 Fig. 1 #2), wherein the piezoelectric 
film [is] reformed ('759 page 2 line 1) by performing a surface treatment using ions ('759 
page 2 line 2) with a predetermined energy under a vacuum state ('759 page 3 lines 19- 
22) to increase an adhesive force {to solve the problem of low adherence of electrode 
materials; '759 page 1 lines 25-28), and the electrodes are formed by depositing 
conductive material ("depositing the ITO electrode"; '759 page 6 lines 27-28) on [the 
surface] of the piezoelectric film. 

Cho does not explicitly teach electrodes being formed on both surfaces of the 
piezoelectric film, nor both surfaces of the piezoelectric film being reformed. Further 
Cho does not teach a matching transformer connected with the film-speaker unit; an 
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amplifier connected to the matcliing transformer; and a power supply unit providing the 
amplifier with power. 

In the same field of endeavor, Lee teaches forming electrodes on both surfaces 
of the piezoelectric film ('447 Fig. 2 #22 and #24) to allow simultaneous control and 
sensing of the motion of the piezoelectric element ('447 col. 5 line 66 to col. 6 line 2). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the reforming of a piezoelectric film as taught by Cho to reform both 
sides to accommodate electrodes placed on both sides of the film as taught by Lee for 
the benefit of allowing simultaneous control and sensing of the motion of the 
piezoelectric element. 

Neither Cho, nor Lee explicitly teaches a matching transformer connected with 
the film-speaker unit; an amplifier connected to the matching transformer; and a power 
supply unit providing the amplifier with power. 

In the same field of endeavor, Parrella teaches a matching transformer ('884 Fig. 
1 #3) connected with the film-speaker unit (piezoelectric element; '884 Fig. 1 #4); an 
amplifier ('884 Fig. 1 #2) connected to the matching transformer ('884 Fig. 1); and a 
power supply unit providing the amplifier with power ('884 Fig. 2 #1 0-1 1 ) for the benefit 
of driving the piezoelectric element to produce a sound output. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the dual-electrode piezoelectric element as taught by the combination 
of Cho and Lee in the sound system configuration taught by Parrella for the benefit of 
driving the piezoelectric element to produce a sound output. 
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Regarding claim 2, Cho, Lee and Parrella remain as applied above. 

Cho furtlier teaches the piezoelectric film is selected from a group consisting of 
PVDF and derivatives thereof, polymer blends including an additive such as HFP, and 
VDF/TrFE (759 page 3 lines 23-29). 

Regarding claim 3, Cho, Lee and Parrella remain as applied above. 

Cho further teaches the surface treatment to increase an adhesive force (759 
page 4 lines 13-14) comprising the steps of: positioning the piezoelectric film under a 
vacuum state (759 page 3 line 17), wherein the degree of vacuum ranges from about 
0.05 mTorr to about 10 mTorr ("in the range of 1 x 10"^ torr to 1 x 10"^ torr"; 759 page 3 
line 20); and irradiating ions on the piezoelectric film (759 page 8 line 9), wherein the 
ions have an energy level between about 0.2 keV and about 1 .5 keV ("in the range of 10 
to lOOOOeV"; 759 page 3 line 21) and a current density of ion beam is between about 
0.01 mA/cm^ and about 100 mA/cm^ ("the amount of the ion beam implanted to the 
surface of the sample 2 is 1 x 10^^ to 1 x 10^° ions/cm^"; 759 page 3 line 22). 

Regarding claim 4, Cho, Lee and Parrella remain as applied above. 

Cho further teaches the ions being selected from a group consisting of oxygen, 
argon, nitrogen, hydrogen, mixtures including oxygen, argon, nitrogen or hydrogen, and 
other mixture gases (759 page 4 lines 4-7). 
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Regarding claim 5, Cho, Lee and Parrella remain as applied above. 

Neither Cho, Lee, nor Parrella explicitly teach the piezoelectric film being 
positioned at a distance of 1 cm-50 cm from an ion generation point. 

Examiner takes official notice that one of ordinary skill in the art at the time of the 
invention would, with only a reasonable amount of experimentation would have 
identified a distance of 1 cm to 50 cm to be ideal based on the requirements of the 
design. The distance of the film from the ion generation point is dependent upon the ion 
generator requirements to attain a specific ion density in a specific coverage area. 

Regarding claim 6, Cho, Lee and Parrella remain as applied above. 

Cho further teaches the conductive material to form the electrodes being 
selected from a group consisting of platinum, gold, silver, copper, chromium, nickel, 
aluminium, ITO, IGO, AGO, sulphur compounds, mixtures including platinum, gold, 
silver, copper, chromium, nickel, aluminium, ITO, IGO, AGO or sulphur compounds, and 
a mixture including the above-described conductive material or mixture and a specific 
solution or material which can increase conductivity and adhesive property (759 page 5 
line 25 to page 6 line 3). 

Regarding claim 7, Cho, Lee and Parrella remain as applied above. 
Cho further teaches the conductive material to form the electrodes being a 
conductive polymer material (759 page 5 lines 27-30). 
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Regarding claim 8, Cho, Lee and Parrella remain as applied above. 

Parrella further teaches the electrodes made from the conductive polymer 
material further comprises a metal lead line formed on one side of the surface of each 
electrode (connecting the piezoelectric element via lead wires; '884 Fig. 2) for the 
benefit of making flexible contact with external components. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to connect lead wires as taught by Parrella to conductive polymer electrodes 
as taught by the combination of Cho, Lee and Parrella for the benefit of making flexible 
contact with external components. 

Regarding claim 9, Cho, Lee and Parrella remain as applied above. 
Parrella further teaches a condenser (crossover network; Fig. 12 #106), the 

condenser filtering a low register ("a crossover network 106 is used to slit the audio into 
its high and lower frequency components"; '884 col. 5 lines 52-55); a dynamic speaker 
installed between the amplifier and the matching transformer; and a coil positioned 
between the amplifier and the dynamic speaker (Fig. 1 1 wherein typical electrical 
conductors for use in audio systems intierently act as a coil (inductor)), the coil filtering 
a high register (wherein the electrical conductor inherently acting as a coil will inherently 
filter a high register (act as a low-pass filter)). 

Parrella does not explicitly teach the crossover network containing a condenser 
(capacitor) positioned between the film-speaker unit and the matching transformer. 
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Examiner tal<es official notice that one of ordinary skill in the art would recognize 
the advantage of positioning the condenser between the film-speaker unit and the 
matching transformer in order to use a single transformer to drive multiple piezoelectric 
elements as taught by Parrella, while tuning each piezoelectric element to a specific 
output frequency range. 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

a. Martin et al. (US Patent 6,297,579) teaches using an electron gun to 
create specific electric fields within piezoelectric elements. 

b. Ohashi (US Patent 6,251 ,472) teaches a method of depositing electrode 
material onto a piezoelectric substrate. 

c. Ashtiani et al. (US PGPub 2002/0076061 ) teaches integrating 
piezoelectric elements into automotive interior panels. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JESSE A. ELBIN whose telephone number is (571)270- 
3710. The examiner can normally be reached on Monday through Friday, 8:00am to 
5:00pm EDT. 



Application/Control Number: 1 0/591 ,1 68 Page 9 

Art Unit: 2614 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Suhan Ni can be reached on (571 ) 272-7505. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Examiner, Art Unit 2615 
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Primary Examiner, Art Unit 2614 



